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INSPECTION AND EXPLORATION SCOPE OF WORK

. August 1993
PROJECT: Hopkinton Dam Exploration Program
— SITE: Hopkinton Dam, Hopkinton, New Hampshire
PURPOSE: To determine subsurface material types and
distributions, and installation of piezometers for

determination of foundation phreatic surfaces.

1. SCOPE OF INVESTIGATIONS

a. Six borings shall be completed at the locations listed
. below. Field 1locations will be surveyed and staked, by the
R Contractor, prior to start of work. Plan, sections, and profile of
the areas to be drilled are shown on attached Plates 1 through 3.
Existing survey data for Hopkinton Dam is shown on Plate 4. The
Contractor shall provide an experienced geotechnical inspector to
log the explorations and prepare a report.

A}E> BORING DAM CL DAM CL EST. DEPTH EST. DEPTH PIEZOMETER

Al NO. STATION OFFSET OVERBURDEN ROCK CORING NO.
Eé FD93-A  5+25 1107 % 137.% 10 PZ-12
~done \StgEDS3 5+25 607 * 15771 107 PZ-13A & 13B
o1 =~ K¥po3 5+25 757 %% 1567 2 10 PZ-14A & 14B
FD9 3\ 5+25 1507 % 12177 10 PZ-15
FD93-E  4+00 1507 %% 1217 107 PZ-16

o FDS3-F 3+00 1507 ** 121’ 10/ PZ- l]ef_’i_
* indicates upstream of center line :I:fr rnpr)
- **% indicates downstream of center line -j>v25il F: wi i\ bei dene

b. Eight piezometers, two double piezometers, shall be
installed at the locations listed above. Piezometer tip elevations
and seal locations are shown on Plates 2 and 3. All elevations and
installation details are subject to change as the work progresses.
o Close coordination with the Geotechnical Engineering Division, New

- England Division (NED) office is required during drilling
operations to determine final piezometer elevations and details.

. c. Eight falling head permeability tests shall be performed.
One test shall be conducted in each piezometer. ‘

d. Borings shall be advanced using six inch casing as shown
on Plates 2 and 3. Soil sampling shall be.contlnuous starting from
10 feet below ground surface. Sampling shall be in accordance w1th
, SPT procedures, except a 300 pound hammer (18 inch drop) and a 2-
= T 1/2 inch ID by 3-foot sample spoon ‘shall be used. ‘A minimum ‘NX -
R size rock core barrel shall be used 1n bedrock corlng 2

wfé. Refusal of the sampllng spoon 1s deflned as 60 blows per




inch or bouncing refusal. Boulders encountered shall be cored or
roller bited in order to continue to the specified depth.

f. Poly-Sal or Revert drilling mud and clear water shall be
used to keep the hole open below the bottom of the 6-inch casing to
keep the hole open during drilling. The drilling mud shall be
washed out of the hole with clear water prior to piezometer
installations.

g. Odex drilling methods are NOT allowed on this dam.

h. Hopkinton Dam holds a conservation pool near El. 381 + ft
NGVD during normal operations. Water from the upstream pool and
downstream forebay pool may be used during boring operations.

i. The Contractor shall supply all sample jars and labels.
Representative samples of each material shall be saved and
labelled.

j. Piezometers shall be installed as directed by NED
perscnnel. The top of the PVC riser for the lower piezometer shall
be set at a slightly lower elevation than the top of the PVC riser
for the upper piezometer. Each riser pipe shall be tagged with a

brass tag which will be supplied by NED. Final locations of
piezometer tips shall be approved by NED prior to setting the
piezometer. The top of all risers shall be surveyed by the

contractor after installation.

k. All piezometers shall be protected with a 10-foot piece of
4 inch pipe grouted in the hole. A cast iron valve box shall be
provided for each of the four holes. Protective pipe and cast iron
valve box for piezometers on the upstream and downstream berms
shall be flush with the berm. Protective pipe and cast iron valve
box for piezometers on the slopes shall stick up 2 feet. The
number of the piezometer(s) shall be painted and stamped with a die
on the outside of the protective pipe.

1. A sand filter shall be placed around each piezometer
between each of the seal elevations or as directed in the field.

m. Falling head permeability tests shall be performed on each
of the piezometers after installation and the results recorded.

n. The site shall be restored to original condition before
demobilization. The condition of the site shall be approved by the
Hopkinton Dam project manager.

2. SITE CONDITIONS

One boring is located on the upstream berm, one is located on
the upstream slope, one on the downstream slope, and three along
the downstream berm. Access is available for each location as
shown on Plate 1. All borings are located on property owned by the
Corps of Engineers.
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The Contractor shall coordinate all work with the following
NED personnel: Mr. Mark Vance at (617) 647-8179%, Geotechnical
Engineering Division, Waltham, MA, and Mr. David Shepardson at
(603) 746-3601, Project Manager, Hopkinton Dam. Mr. Mark Vance
shall be notified one week prior to the start of work.

All field work must be done prior to 30 September 1993.

4. EXPLORATION DESIGNATION

Borings shall be numbered FD93-1 through FD93-6 in the order
of their completion. The hole labelled FD93-A on the upstream berm
shall be done last.
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b. Project Site

The project site is located on Hopkinton Dam in Hopkinton, New
Hampshire.

¢c. Purpose

The purpose of the investigation was to determine subsurface material
types and distributions, and to install piezometers for determining
foundation phreatic surfaces.

d. Scope of Work

Inspection and exploratlon instructions were provided by the Army
Corps of Engineers (NED), in Delivery Order No. 0005 and are included
in Section 3a. of this report. General inspection and exploration in-
structions were provided by the Army Corps of Engineers (NED) through
the contracted Specifications for Services, and Egquipment Necessary
for Conducting Geotechnical Exploratory Work Various Locations in New

England.

Drilling and sampling were performed by Atlantic Testing Laboratories,
Limited’s (ATL) personnel using ATL equipment. The test borings were
sampled using a 2-1/2" I.D. split spoon sampler advanced with a 300-
1b. safety hammer and a drop height of 18". The borings were advanced
using PW and HW casing by spinning and washing. The casing was
cleaned with the appropriate size roller bit.

The proposed scope of work required three test borings, two advanced
from wooden platforms constructed on either side of Hopkinton Dam on
the rip-rap slopes. The borings were performed from October 4 through
November 11, 1993.

ATL’s surveyors provided locations and elevations for the test
borings.



SECTION 4

QUALITY CONTROL



a. General Certification Statement

I hereby certify that the records, equipment, and procedures mentioned
herein were used to perform the subsurface exploration. I also cer-
tify that the work was performed in a professional manner and meets
the requirements set forth in the Delivery Order. This report has
been subject to my review and is both complete and technically ac-

curate.
CERT ED,\ﬁji;;Zgr 23, 1993
/ ),‘1——

Spengé?ﬁgf Thew, P.E./L.S.

b. General Statement
The equipment and procedures used to perform the subsurface investiga-
tion are summarized below.
c. Records Taken

The "General Project Map", "Site Location Plan", and "Boring Location
Plan" are included in Section 8.

Pertinent drilling procedures, sampling operations, and soil class-
ification data were noted on the following forms provided by the Corps
of Engineers:

NED 198 Daily Log of Field Explorations
NED 58 and 58a Field Log of Test Boring

NED 121 Field Log of Test Boring

NED 59 Subsurface Water Observations

Piezometer Installation Report
Field Permeability Test Results
NED 130 Field Log of Test Boring in Rock

A series of logs for each of the borings and probes are included in
Section 8.

A summary of daily activities and a telephone log are Table I and
Table II of Section 5, respectively. A chain of custody log is in
Section 6. Safety meeting, reports, and NED Form 251 are in Section

7.



d. Equipment Used

Drilling equipment, survey equipment and supplies were provided by At-
lantic Testing Laboratories, Limited (ATL). The subcontract equipment

was

owned and operated by Able Crane Co. of Merrimack, New Hampshire.

A list of pertinent equipment follows:

1.

Survey Equipment:

1 Wild T1000 Electronic Theomat with single and triple re-
flectors

- 1 Wild GRE-4 Data Collector/Field Computer

- Wild Heerbrugg, NAKI automatic level

- 25-foot, extendable, fiberglass, stadia rod

- Two-way radios

1 Suburban Truck

Drilling Equipment:

- CME-55 truck-mounted drill rig

- PW and HW size casing with spin shoes

- Drill rod, NW-threaded in 2 ft, 5 ft and 10 ft lengths used for
sampling and advancing a roller bit

- 300-1b. safety hammer for driving split spoon samples

- 2 ft x 2-1/2" I.D. split spoon samplers

- 5 H.P. Honda sump pump with connecting hose and water holding
tank

- NX and P size core barrels with diamond bits.

Subcontract Equipment:

- Grove TM890 Crane/Operator

e. Procedures

General Statement

A test boring investigation including the installation of
piezometers was performed on the rip-rap slopes of Hopkinton Dam,
Hopkinton, New Hampshire during the period October 4, 1993 through
November 11, 1993.



e. Procedures (con’t.)

Surveying Procedures

Atlantic Testing Laboratories, Limited’s surveyors were on-site to
locate the test borings and subsequently returned to the site to
determine the boring locations and elevations as drilled.

a. Horizontal and Vertical Control:

Stake out: Dam centerline stations and offsets for each of six
proposed piezometer locations were provided by the Corps of En-
gineers. The coordinates and elevations for Hopkinton Dam control
monuments were also provided. The station/offset positions of the
piezometers were converted to coordinate positions, and stakeout
angles and distances computed from Monument 5 to each piezometer.
The locations of the proposed monuments were then marked with
wooden stakes and/or paint. Final positions (horizontal and
vertical) of the three piezometers were determined from Monument 5
using the electronic theodolite and distomat.

Boring Location Procedures

Proposed test boring locations were determined from angle/distance
measurements from known Corps of Engineers survey monuments lo-
cated along the top of Hopkinton Dam, on the sidewalk on either
side of State Highway Route 127. Flagged wooden stakes were
driven in the rock rip-rap. Actual test boring locations, and
well and piezometer elevations were later determined by the same
method when the project was completed.

Sampling and Drilling Procedures

Three borings were performed at Hopkinton Dam. However, the
Delivery Order had referenced six borings to be performed as shown
on Attachment 2, Section 3a. The reduction in the number of
borings was requested by a USACE representative. Piezometers were
installed in each of three borings. The field exploration in-
cluded drilling, soil sampling, and rock coring followed by
piezometer installation and testing.

Soil sampling techniques involved retrieving material using the
Standard Penetration Test. A 2-1/2" I.D. x 2 ft long split spoon
sampler was advanced using a 300-1lb. safety hammer. Samples were
classified in the field in accordance with ASTM D-2488. Repre-
sentative samples were taken from each soil sampling run and
placed in 32-o0z. jars with hermetically-sealed lids. Sample jars
were labeled using a form similar to ENG Form 1742.

Bedrock was cored using NX size core barrel and diamond bit. The
rock core retrieved was placed in 5 ft long core boxes as
specified in the contract.

A Chain-of-Custody Log was maintained to document custody of
samples between ATL and the USACE.



e. Procedures (con’t.)
Well Installation Procedures

After the boring had been advanced to designed depth and the
bedrock cored, bentonite pellets were placed in the bottom of the
hole to the specified depth. Random fill was then placed in the
bore hole to the depth of the lower piezometer seal. The seal
consisted of bentonite pellets filled to the specified depth. The
18" long porous plastic piezometer and 3/4" PVC riser pipe were
connected and lowered to the determined depth as directed by the

USACE. Filter sand (No. 20 silica sand) was added to the
specified depth, followed by the upper bentonite seal (3/8" pel-
tonite pellets). The remainder of the open hole was filled with

either random fill or all purpose sand. A 4" diameter by 10 ft
length of steel casing was left in place around the 3/4" riser
pipe for protection at test boring Locations FD93-1 and FD93-2 on
the rock rip-rap slopes. A 4" diameter by 5 ft length of steel
casing was used at test boring Location FD93-3, and grouted to
surface elevation as specified. The piezometer riser pipe protec-
tors have 30" of stickup on the rock slopes and a 4" stickup at
Location FD93-3. The piezometers were secured with a screw-on
locking pipe cap on the protective casing.

Well Testing Procedures

A Falling Head Permeability Test, as described in the Contract,

was performed on each well after installation. This required
pouring water down the riser pipe until it completely fills, then
measuring the water level drop against time. The depth was

measured using an electronic water level indicator at 30 seconds,
and 1, 3, 5, 10, 20 and 30-minute increments. A horizontal per-
meability factor was determined.



SECTION 5

SUMMARY OF ACTIVITIES
AND

CONVERSATION. LOGS



DATE

Sunday,

September 19,

Monday,

September 20,

Wednesday,

September 29,

Thursday,

September 30,

Friday,

1993

1993

1993

1993

October 1, 1993

Monday,

October 4, 1993

a.

summary of Activities
TABLE I
ACTIVITY

2:00 pm - 7:30 pm, ATL Surveyors on site.
- Mobilized survey crew to site, checked
monumentation, and began stakeout.

7:00 am - 3:30 pm, ATL Surveyors on site.
- Staked out all boring locations and
returned.

- ATL mobilized four person crew, drill rig
(CME-55), and 1,800 board feet of Ilumber
for platform construction to project site.

6:30 am - 7:00 pm, ATL driller, 2 helpers,

superintendent on site.

- Mobilized crane and operator.

- Drill crew prepared drill rig for crane
1lift to Boring Number FD93-B. Drill crew
began moving drilling supplies and tools to
Location FD93-B on the slope.

- Employed traffic control (road signs,
cones, and flagmen) per New Hampshire
Department of Transportation (NHDOT) and
State Police.

- Unloaded rig stand and lumber. Superinten-
dent and 1 helper began construction of
drilling platform at Location FD93-1.

- 7:00 pm, Depart site for the day.

6:30 am - 2:00 pm, ATL driller, helper,

superintendent on site.

- Drill crew continued assembllng rig and
moving drill tools and supplies to Location
FD93-B.

- Superintendent and helper continued con-
structing drill platform at FD93-B.

- 2:00 pm, Depart site for the day.

10:30 am ~ 6:30 pm, ATL driller, helper,

superintendent on site.

- Mobilized 90-T crane and operator.

- Employed traffic control (road signs,
cones, and flagging) per NHDOT and State
Police.

- Drill crew placed drill rig and equipment
on drill platform at Location FD93-B.

- Superintendent began building platform at
Location FD93-C.

- 6:30 pm, Depart site for the day.



i

DATE
Tuesday,
October 5, 1993

Wednesday,
October 6, 1993

Thursday,
October 7, 1993

Summary of Activities (con’t.)

TABLE I (con’t.)

ACTIVITY

6:

30 am - 7:00 pm, ATL driller, helper, geo-

technical inspector, superintendent on site.

6:

Mark Wilbur (ATL geotechnical inspector)
conducted safety meeting.

Drillers started drilling Location FD93-1
(FD93-B) .

Remove 2’ of rip-rap at boring location.
Hooked up water pumps.

Begin drilling at 2’ depth.

M. Wilbur (ATL) met with David Shepardson,
Project Manager.

Requested keys for the storage shed, ob-
tained emergency communication telephone
numbers, and informed him a safety meeting
was held.

ATL was informed by D. Shepardson to con-
struct safety railings around the platform.
Terminated drilling at =-26’; PW casing at
-20’; water at -5.5’ (induced).
Superintendent continued building platform
at Location FD93-C. It was necessary to
purchase an additional 1,248 board feet of
timber for the platform.

7:00 pm, Depart site for the day.

30 am - 7 pm, ATL driller, helper, geo-

technical inspector, superintendent on site

7:

Paul Davis (ATL superintendent) began plat-
form construction at Location FD93-C.
Drillers spun PW casing from -20 to -25'.
Roller bit with wash water to -26'.

Began split spoon sampling at -26‘'.
Installed safety ropes around the platform
per D. Shepardson’s request.

Peter Russell of the Hopkinton Fire Depart-
ment stopped on-site and requested a mini-
mum of two days notice for total road
closure. Contact Person: Lt. Pianka,
Telephone 603/746-3181.

Stopped drilling at -54’; PW casing at
-50/, water at -8.5’ (induced).

7:00 pm, Depart site for the day.

00 am - 7 pm, ATL driller, helper, geo-

technical inspector, superintendent on-site

Paul Davis (ATL superintendent) continued
platform construction at Location FD93-C.
Tom Eldridge replaced Mark Wilbur as ATL'’s
geotechnical inspector.

Drillers advanced Test Boring FD93-1;
starting from -54'.

M. Vance and L. Frazier of CE-NED, on-site
to observe drilling operations.



a. Summary of Activities (con’t.)

DATE
Thursday,
October 7, 1993 (con't.)

Friday,
October 8, 1993

Monday,
October 11, 1993

TABLE I (con’t.)

ACTIVITY

7:

Wally Shedd of ATL’s Manchester, NH office
visited site. Wally attended meeting in
regards to road closure procedures and of
the possibilities of utilizing the crane to
move the drill rig to the other side of dam
after midnight (approximately 2:00 am).
Geotechnical inspector and drillers met
with M. Vance and L. Frazier of CE-NED con-
cerning the problems of the bore hole
remaining open below the PW stabilizing
casing. M. Vance indicated the PW casing
could be further advanced, if stabilizing
the bore hole with drilling mud proved in-
effective.

The test boring was advanced from -54’ to
-66’; continuous sampling every 2’ with a
2-1/2" I.D. split spoon sampler.

The boring was advanced with a 3-7/8" rol-
ler bit using wash water.

PW casing was advanced to -65’ by the end
of the day. Water at -6.7’ (induced).

7:00 pm, Depart site for the day.

00 am - 1:00 pm, ATL driller, helper, geo-

technical inspector, superintendent on site

Water level in test boring -12.37.

Began drilling starting at -66'. Roller
bit/wash bore hole; continuous sample with
2-1/2" I.D. split spoon sampler.

Rob Pryce (ATL driller) called T. Wiggins
(ATL) to discuss the need to use HW casing
to keep bore hole open. T. Wiggins agreed.
PW Casing advanced to -75’.

A sand layer was encountered at Location
FD93-1 at approximately -70 to 72’, and a
sample was obtained. Otherwise, generally
sandy glacial till material encountered.

Drill to -79.2 ft. Continuous sample to
-79.2". Water level in the boring -10.7’
(induced) .

1:00 pm, Depart site for the day.

12:00 pm - 7:00 pm, ATL driller, helper, geo-
technical inspector on site

Safety meeting was held by Geotechnical In-
spector, T. Eldridge.



a. Summary of Activities (con’t.)

TABLE I (con’t.)

DATE ACTIVITY

Monday, - Advance HW casing from 0’/ -79.5’ (spin and

October 11, 1993 (con’t.) wash); install 3-7/8" roller bit and ad-
vance to 80’. Continuous sample beginning
at -79.2’ and was continued to -88’ with 3"
I.D. split spoon sampler. Advance HW

casing to 84’.
- 7:00 pm, Depart site for the day.

Tuesday, 7:00 am - 6:30 pm, ATL driller, helper, geo-
October 12, 1993 technical inspector on site.
- Began drilling; continuous sampling at -88‘
using 3" I.D. split spoon sampler.
- Boulder refusal at =-92/; penetrate 9"
cobble with 3-7/8" roller bit.
- Continue drilling and sampling. Strata
changes at -92/ and -100’; especially at
-100’, where fine to medium sands grade to
fine to coarse sands and gravel, with
cobbles and most likely boulders.
- Continuous sampling in sand/gravel zone;
high blow counts and frequent refusals.
- Continuous sampling to -108.8’. Advanced
HW casing to -110’ at end of day. Water
reading at =-2.5’ (induced).
- 6:30 pm, Depart site for the day.

Wednesday, 7:00 am - 6:30 pm, ATL driller, helper, geo-
October 13, 1993 technical inspector on site.

- Roller bit and wash casing to -110’. Con-
tinued drilling with continuous sampling.

- Many cobbles and/or boulders; used 3-7/8"
roller bit to penetrate.

- Advanced HW casing to -120’. Strata change
at -121’ from sand/gravel to dense glacial
till material. Relatively slow drilling;
roller bit through cobbles and dense
gravel; high blow counts and refusals in
SPT tests. Continued sampling to -128.4'.

- Water level at -30.1’.

- 6:30 pm, Depart site for the day.

Thursday 7:00 am - 6:30 pm, ATL driller, helper, geo-
October 14, 1993 technical inspector on-site.
- Water 1level reading at -47.5'. Drilling

began at -128.4’ with continuous sampling
using 3" I.D. split spoon sampler.

- Spun and washed HW casing from =120’ to
-130"'.



DATE
Thursday,
October 14,

Friday,
October 15,

Monday,
October 18,

a. Summary of Activities (con’t.)

1993 (con’t.)

1993

1993

TABLE I (con’t.

ACTIVITY

7:

Strata change in glacial till at approx-
imately -135.57. Till contains greater
amounts of fine sand and silt and a little
clay.

Suspected bedrock encountered at -144’.
Continued use of roller bit to -146’ and
sampled. Rock fragments recovery after
blow count refusal with 300 1lb. hammer.
Roller bit to -148’.

Spun and washed HW casing from -130’ to
-144.5’; seated in to bedrock.

Core rock 5’ run from =-148.0’ to -153.0';
70% recovery of weathered bedrock.

6:30 pm, Depart site for the day.

00 am - 1:00 pm, ATL driller, helper, geo-

technical inspector on-site.

T. Eldridge called M. Vance (CE-NED); he
was on his way to project site.

Began second 5’ run of bedrock core; 60%
recovery.

T. Eldridge obtained 1/2 to 3/4 yd. of bank
run, washed sand from Henniker Sand and
Gravel for use as random fill material in
test boring. Returned to project site.

M. Vance on site to review soil samples and
drilling logs; later determined adjusted
piezometer tip and bentonite seal
elevations; forward to geotechnical inspec-
tor.

Drill crew backfilled bedrock core with
bentonite pellets to =-44.5’ elevation;
withdrew 5’ of HW casing.

Moved random sand fill to rig platform.
Drill crew spent 3 hours preparing for move
to next drill location and moving drill
supplies.

1:00 pm, Depart site for the day.

10:30 am -~ 7:30 pm, ATL driller, helper, geo-
technical inspector on site

T. Eldridge went to Merrimack Farm &
Country Store (Blue Seal) in Henniker, NH
to purchase 24 bags of all purpose sand for
test boring backfill. Returned to site and
stored equipment in garage.

Ray Wellman of ATL arrived on site with 12,
100 1lb. bags of #20 silica sand for use as
filter sand. They were stored in the
equipment garage.

Drill crew moved sand and piezometer sup-
plies to drill rig platform.



DATE
Monday, (con’t.)
October 18, 1993

Tuesday,
October 19, 1993

Summary of Activities (con’t.)

TABLE I (con’t.)

ACTIVITY

7:

Drillers begin pulling HW casing and back-
filled with all purpose sand and existing
bank run sand from Henniker Sand & Gravel.
Lower zone of random f£fill backfilled from
-144.5’ to -125.0'.

Lower seal for Piezometer 13-A backfilled
6’ (-125.0’ to -119.0’) with bentonite pel-
lets.

Constructed and installed lower Piezometer
(13-3). Piezometer tip at -117’ depth on
bedding of filter sand. Backfilled filter
sand to -103"’.

End backfill placement for the day.

Test floodlights for dam night lighting.
7:30 pm, Depart site for the day.

00 am - 12:00 am, ATL driller, helper, geo-

technical inspector on-site.

Finished backfilling filter sand for lower
piezometer.

Began backfill placement for upper ben-
tonite seal.

T. Eldridge made phone calls to equipment
rentals to secure more dam floodlights.

HW casing starting to clog with bentonite
seal, bridging at about -68’.

Began flushing with water in attempts to
clear.

Continued backfilling hole after obstruc-
tion cleared. Sand, random fill placement
to -56’. Placed lower bentonite seal for
upper piezometer from -56’ to -507.

Pull remaining HW casing.

Filter sand backfilled around upper
piezometer after installation.

Upper seal of upper piezometer completed
(-42’ to -38’). Random fill placed above
-38’ to -8’. '

casing pulled. Pulled all remaining PW
casing.

4" Steel protective casing placed in bore
hole. 10’ Length with 2’+ stickup.

At 10:00 pm, drill crew started preparing
for move with crane.

T. Eldridge moved lighting materials, power
cords, necessary equipment to dam gatehouse
for use in night work on the dam.

Rigged up dam lighting for night work.



a. Summary of Activities (con’t.)

- TABLE I (con’t.)

DATE ACTIVITY
Wednesday, 12:00 am - 7:00 am, ATL driller, helper, geo-
. October 20, 1993 technical inspector on site

- Clear rig platform. Fold up drill rig, or-
' ganize drill rods and pipe casing, and con-
solidate gear.
- Hopkinton Police arrived/Tim Gunn, State
Highway Department arrived.
- Crane on-site and set outriggers, set up

. lighting, and barricades.

- Moved drill rig over dam crest to platform
on north side at Location FD93-2, center on
platform.

- Moved drill rods, pipe casing, etc. to
other side.

- Rig down lighting, remove barricades, etc.

L — 11:30 am - 6:00 pm, ATL driller and helper

on site

- Drill crew finished moving miscellaneous
supplies from south of the dam to north.

- Drilled holes and bolted drill rig to plat-
form. '

- 6:00 pm, Depart site for the day.

Thursday, 7:30 am - 7:00 pm, ATL driller, helper, geo-
October 21, 1993 technical inspector on site

- - Standby time due to heavy steady rain and
hazardous rock rip-rap conditions.

- Began drilling through rip rap using PX (4
x 5-1/2) diamond bit.

- Penetrated boulders in 5 places with PX
diamond bit. Broke up rock and removed
(+6’) . Then install PW casing.

- Spin/wash PW casing with diamond cutting
shoe to -10'.

- Roller bit and wash to -11’ (gravelly,
cobbly @ -107).

- Sample from -11’ to -13’ with 3" split
spoon sampler at 5’ intervals.

- Roller bit and wash to =-15’. Gravelly and
relatively difficult drilling.

- 7:00 pm, Depart site for the day.

— Friday, 7:00 am - 1:00 pm, ATL driller, helper, geo-
October 22, 1993 technical inspector on site.
- Began drilling and advanced PW casing from
=10/ to -15'.
- Began sampling with 3" split spoon sampler
in 5/ intervals from -15’ to -35’.
- Began continuous sampling from -35’ to -39/
- (strata change at =37’/ and again at -38.
Advanced PW casing to -39’.
- 1:00 pm, Depart site for the day.



DATE
Monday,
October 25,

Tuesday,
October 26,

1993

1993

a. Summary of Activities (con’t.)

TABLE I (con’t.

ACTIVITY
10:30 am - 6:30 pm, ATL driller, helper, geo-
technical inspector on site.

7:

T. Eldridge to Merrimack Farm (Blue Seal)
to obtain 24, 60-1lb. bags of all purpose
sand; stored them in equipment storage
garage; CE-NED building on site.

Begin backfilling around protective well
casing at Location FD93-1, after the 9/
length of pipe was placed in the ground.
Filled inside the 4" dia. pipe, around the
piezometer risers with all purpose sand.
outside of well protector with bank run
sand.

Install locking well cap.

T. Eldridge, conducted safety meeting.
Continued drilling at Location FD93-2
starting at =-39’. Continuous sample through
permeable sand zone.

Continuous sample to =51’ using a 3" split
spoon sampler.

sampled S-13 from -49’ to -51’ beginning of
grey, virgin glacial till material.
Advanced PW casing to -55'.

Sampling at 5’ intervals from -51’ to =-62’.
6:30 pm, Depart site for the day.

00 am - 6:30 pm, ATL driller, helper, geo-

technical inspector on-site.

Water level reading at -34.5'.

Assemble and advance HW casing from 0’ to
-60".

Replace worn roller bit with new, type LH1
3-7/8" dia.

Sampled at 5 ft intervals from =62’ to
-90’; continuous sample from there through
gravel zone to -96.8'.

Strata change at =-85.5’ (glacial till
material changing to fine sand with thin
beds of silt/clay material, trace gravel).
Strata change at -95.5’ (previous strata
grading in to cmf sands and gravel).
Terminated sampling at -96.87.

Terminated HW casing at -95'.

Water level reading at -24.5’ (induced).
6:00 pm, Depart site for the day.



DATE
Wednesday,

October 27,

Thursday,

October 28,

Friday,
October 29,

a.

1993

1993

1993

Summary of Activities (con’t.)

TABLE I (con’t.)

ACTIVITY

7:

00 am - 6:30 pm, ATL driller, helper, geo-

technical inspector on site

7:

Water level reading at -35.5'.

Continuous sampling starting at -96.8/
through -115".

Strata change at -108’ (cmf sands and
gravel change to grey, fine sand and silt,
little gravel).

Change to glacial till at -115‘.

Begin sampling at 5’ interval starting at
-1157.

Terminated sampling at -125.7’ (slow drill-
ing); boulders and cobbles at -121.5’ to
-124.07.

Advance HW casing to -120.0’.

Water level reading at = 25.87 (induced).
6:30 pm, Depart site for the day.

00 am - 7:00 pm, ATL driller, helper, geo-

technical inspector on site

7:

Water level reading at -37.5’.

Continued drilling from -125.7' to -144‘'.
Sample at 5’/ intervals.

Dense, glacial till material encountered,
with cobbles and boulders.

Advanced test boring FD93-2 to bedrock at
=-142"7.

Advanced roller bit 2’ into bedrock. Ad-
vanced HW casing from -120’ to -144'.

Begin coring granite bedrock using NX core
barrel and diamond bit/advanced, two 5’
runs/core samples obtained from =144’ to
-1547.,

Boring terminated at -154’.

Water level reading at =-24.5’ (induced).
Moved peltonite pellets and all purpose
sand to rig floor/organize.

Seal cored bedrock cavity with "pellets",
began addition of random fill (all purpose
sand/began pulling HW casing).

7:00 pm, Depart site for the day.

00 am - 1:00 pm,‘ATL driller, helper, geo-

technical inspector on site

Backfill test boring FD93-2 with random
£ill (all purpose sand) from -141’.

Pull HW casing slowly when adding fill.

M. Vance (CE-NED) arrived on site at 10:00
am and determined piezometer elevations,
seals, etc. Reviewed site conditions.
Directed ATL to proceed to Location FD93-D
for next boring.



DATE
Friday,
October 29,

Monday,
November 1,

Tuesday,
November 2,

a. Summary of Activities (con’t.)

1993 (con’t.)

1993

1993

TABLE I (con’t.)

ACTIVITY

M. Vance directed ATL to install improved
well protectors and locking caps on the ex-
isting piezometers located along the berm
and toe of rip-rap slope, downstream side
of the dam. This would be in addition to
work already contracted and would be a
modification to the contract. R. Pryce (ATL
driller) and S. Thew (ATL) to follow up.
Location FD93-2 bore hole backfilled with
random sand to -1277. Pulled casing to
-1257,

Mobilize random £fill (all purpose sand),
peltonite pellets, and filter sand to rig
platform.

Drill crew began moving drill supplies and
tools to Location FD93-D.

1:00 pm, Depart site for the day.

11:30 am - 5:30 pm, ATL driller, helper, geo-
technical inspector on site.

6:

Backfilled borehole with random f£fill (all
purpose sand) from =127’ to -121'. Pel-
tonite Ypellets" (bentonite sealer) was
then placed to -115".

Installed lower piezometer (P-14A) at
-113"'.

Backfilled with filter sand from -115’' to
-96’; placed bentonite for upper seal from
-96’ to -90’. Backfilled with random fill
(all purpose sand) from -90’ to -65'.
Pulled HW casing to -65’.

5:30 pm, Depart site for the day.

30 am -~ 5:00 pm, ATL driller, helper, geo-

technical inspector on site

Continued backfilling with random fill from
-65’ to -557.,

Removed and disassembled HW casing.

Placed lower seal from -55’ to -49’.
Installed Piezometer P-14B and backfilled
zone with filter sand (-49’ to -39/).
Placed upper seal (peltonite pellets) to
=337, Backfilled boring with random fill
to -10’.

Installed 4" steel protective well casing,
10’ length; and backfilled inside and out
with all purpose sand.

Completed test boring and piezometer in-
stallation.

Performed field permeability tests through
both piezometers and recorded results
(falling head tests).



DATE
Tuesday,
November 2,

Wednesday,
November 3,

Thursday,
November 4,

a. Summary of Activities (con’t.)

TABLE I (con’t.)

ACTIVITY

At 2:00 pm, drill crew started removing

1993 (con’t.) tools and supplies from drill rig platform

1993

1993

in preparation for mobilization to next
boring.

Drill crew mobilized equipment, 1lights,
etc. to dam gatehouse in preparation for
move with the crane.

5:00 pm, Depart site for the day.

12:30 am - 6:30 am, ATL driller, helper, geo-
technical inspector on site

6:

Assemble lights, power, barricades, etc.
Crane operator on site; sets outriggers out
and prepares boom.

Drill rig moved off platform and placed on
truck located on Route 127 (top of earth
dam) /bolted to the truck.

Drill rods, HW and PW casing removed from
rip-rap slope work area.

Crane lifts steel drill rig support struc-
ture on to back of truck, centers and
secures; end is red flagged.

Gather lights, equipment, etc. Consolidate
and store. Road re-opens.

10:30 am - 6:00 pm, ATL driller, helper on
site

12:00 pm - 6:00 pm, Geotechnical inspector
on site

Moved equipment and rental supplies from
dam gatehouse to equipment storage garage,
CE-NED building.

Drill rig and equipment mobilized to FD93-3
location on berm road downstream side of
dam.

At 3:00 pm, began drilling and penetrated
rip-rap; advanced PW size casing to -10’.
T. Eldridge (geotechnical inspector) re-
turned lighting and rental equipment.

6:00 pm, Depart site for the day.

00 am - 5:30 pm, ATL driller, helper, geo-

technical inspector on site

Begin sampling by using 2-1/2" I.D. split
spoon sampler at 5’ intervals.

Replaced spin shoe on HW casing. Advanced
PW casing to =20 ft; and HW casing to -65'.
Advance test boring, including HW casing.
Sampled at 5’ intervals through glacial
till, and stratified sands and silts.

Last sample at -65’ to -65.8"'.

5:30 pm, Depart site for the day.



DATE
Friday,
November 5, 1993

Monday,
November 8, 1993

Tuesday,
November 9, 1993

Summary of Activities (con’t.)

TABLE I (con’t.

ACTIVITY

6:

00 am - 1:00 pm, ATL driller, helper, geo-

technical inspector on site

Water table at -3.2’. Roller bit and wash;
then advance HW casing to -70’. Hole
didn’t stay open for sampling; back in with
roller bit.

Sampled S-13 from -70.0’ to 70.8’.

Samples at 5’/ intervals to -85'.

HW casing advanced to -85’ (top of
sand/gravel zone).

1:00 pm, Depart site for the day.

11:00 am - 5:00 pm, ATL driller, helper, geo-
technical inspector on site

6:

Safety meeting conducted by T. Eldridge
(ATL, geotechnical inspector).

Began drilling at -85'.

Sampled S-16 from -85’ to -85.4’ (dense,
sandy, glacial till material).

Continuous sampling from -85.4’ to -101.3’/
(strata changes at -94’ and -98.37).
Sampling encountered dense silty/clay,
little gravel, till material.

Boring at -101.3’ at end of day.

5:00 pm, Depart site for the day.

30 am - 6:00 pm, ATL driller, helper, geo-

technical inspector on site

Roller bit and wash boring from -101.3’ to
-105".

Sampled at 5 ft intervals beginning at
-105".

Phone call to CE-NED Office in Waltham to
express need for M. Vance to make site
visit.

Advanced HW casing to -125'.

M. Vance (CE-NED) on site to determine
piezometer depth and zone of interest.

5/ Interval sampling from -115’ to -124'
(bedrock) .

Began rock coring bedrock from -125’ to
-135’ (10’ of core obtained).

Water level reading at =18’ (induced).

6:00 pm, Depart site for the day.



DATE
Wednesday
November 10,

Thursday,
November 11,

Friday,
November 12,

1993

1993

1993

a.

Summary of Activities (con’t.)

TABLE I (con’t.)

ACTIVITY

6:

30 am - 5:30 pm, ATL driller, helper, geo-

technical inspector, surveyor on site

6:

Water level reading at -15.9’.

Backfilled rock core cavity with peltonite
pellets (bentonite sealer) from -135’ to
-1247.,

Pulled HW casing and fill boring with ran-
dom fill (No. 4 silica sand) from -124’ to
-91’.

Backfilled lower seal with peltonite pel-
lets from -91’ to -85’.

Set Piezometer P-15; tip elevation is 301’
NGVD or -83’ depth.

Backfilled zone with No. 20 silica sand, as
well filter sand (-85’ to -507).

Upper seal for piezometer placed from =50’
to -44’. Some bridging of the casing from
the bentonite sealer occurred at ap-
proximately =-37’; it was flushed clear
using water.

S. Chatelle (ATL surveyor) on site to sur-
vey test boring and well casing locations,
elevations, and piezometer elevations.
Random backfill was placed above -44’. No.
4 silica sand was used as fill.

5:30 pm, Depart site for the day.

30 am - 5:30 pm, ATL driller, helper, geo-

technical inspector on site

Installed 4" diameter steel well protector.
Installed well protectors for 6 existing
piezometers along downstream berm road.
Falling Head Permeability Test performed on
P-15 at Test Boring FD93-3.

Straighten and grout in existing
piezometers located along berm road.
Falling Head Permeability Tests were per-
formed on P-13A and P-13B at Test Boring
FD93-1.

Cleaned up site.

End of Project.

5:30 pm, Depart site.

T. Eldridge (geotechnical inspector) de-
livered samples.



DATE
Thursday, 1:30 pm
September 9, 1993

Monday, 4:35 pm
September 20, 1993

Wednesday, 11:50 am
September 22, 1993

Thursday, 8:45 am
September 23, 1993

Thursday, 1:01 pm
September 23, 1993

Monday, 9:50 am
September 27, 1993

Friday, 8:45 am
October 1, 1993

b. List of Telephone Logs
TABLE II
CONVERSATION

T. Wiggins (ATL) to L. Fraser (CE-NED)

T. Wiggins indicated boring stakeout would be
the week of September 20, 1993.

Platform construction and drilling the week of
September 27, 1993.

ATL will confirm with M. Vance the week of Sep-
tember 20, 1993.

S. Chatelle (ATL surveyor) to T. Wiggins (ATL)
Reported boring stakeout was complete.

Slope at FD-93-B is 2.17:1, slope at FD-93-A is
3.08:1, horizontal to vertical ratio.

T. Wiggins (ATL) to P. Mitchell (NHDOT office)
Requested details on permit to use State Route
127 to unload and load with a crane.
Application filed from Manchester, NH office.

M. Wilbur (ATL) to T. Wiggins (ATL)
Requested schedule of operations.

T. Wiggins (ATL) to M. Vance (CE-NED)

To report that boring stakeout was complete.

To report that ATL staff and equipment will ar-
rive next Wednesday (9/29/93) or Thursday
(9/30/93) to begin platform construction.
Confirmed that requireed piezometer tips were
to be 18" long.

To report that platforms will be larger than
anticipated to accommodate CME-55 drill rig.
The larger rig was deployed to enhance the rate
of drilling.

T. Wiggins (ATL) to T. Gunn (NHDOT)

To report that ATL will be unloading equipment
on Thursday (9/30/93) morning at 8:00 am. ATL
will start moving drill equpiment and supplies
to drill location and work on drill platform.

M. Vance (CE-NED) to S. Thew (ATL)

on September 31, 1993, the CE-NED Project
Manager for Hopkinton Dam found defeciencies in
the crane inspection report. The deficiencies
were discussed with Ray Cilley, ATL’s sub-
contractor (American Steel Erectors, Inc.).
Ray Cilley indicated the deficiencies will be
corrected.

To indicate that ATL was not required to submit
an Accident Prevention Plan.

To remind ATL to hold a safety meeting on Mon-
day morning before beginning work.

S. Thew indicated he would call American Steel
Erectors, Inc. to review the need for a current
inspection report.



DATE

- Friday, 3:15 pm

October 1, 1993

Monday, 11:20 am
October 4, 1993

Tuesday, 3:05 pm
October 5, 1993

Wednesday, 3:35 pm
October 6, 1993

List of Telephone Logs (con’t.)

TABLE IT

CONVERSATION

S. Thew (ATL) to Betty (American Steel Erectors
Greenfield, NH (603/547-6311) regarding crane
safety

S. Thew asked Betty to make sure R, Cilley has
all necessary crane safety paperwork for 90T
crane prior to arriving on site Monday, October
4, 1993.

Betty .stated the crane probably would not be
there, since it was Jjust assigned to a three
week project.

S. Thew stated they had committed to ATL for
Monday.

Betty said she would check again with R. Cilley

M. Wilbur (ATL) to M. Vance (CE-NED)

To introduce himself as ATL’s Geotechnical En-
gineer for the project.

To inform M. Vance that ATL needed 600 addi-
tional board feet for the drilling platform to
accommodate the CME-55 rig.

M. Vance approved of the purchase.

To inform M. Vance that ATL would begin drill-
ing FD-93-B late this afternoon or tomorrow
morning.

M. Wilbur (ATL) to T. Wiggins (ATL)

To inform T. Wiggins of today’s drilling
progress at FD-93-B at 12/, and P. Davis con-
structing 2nd platform.

Attempted to call M. Vance at 12:20, 2:20, 4:45
with project progress. M. Vance was out of the
office at each attempt.

M. Wilbur (ATL) to M. Vance (CE-NED)

To inform him that ATL drilled to 26’ yester-
day. Casing left at 20’.

Progress as of this time today to 46’ of split
spoon sampling.

Informed M. Vance that soil classifications
were fairly consistent and revealed sandy silt
material to 46’.

Second platform was being constructed and
should be completed at weeks end.

M. Vance stated he would be on-site tomorrow.



DATE

Thursday,

October

Friday,
October

Friday,
October

Monday,
October

Tuesday,
October

Tuesday,
October

Tuesday,
October

7, 1993

10:30 am
8, 1993

10:35 am
8, 1993

4:30 pm
11, 1993

8:25 am
12, 1993

2:15 pm

12, 1993

3:30 pm
12, 1993

List of Telephone Logs (con‘t.)

TABLE ITI

CONVERSATION

3:30 pm

ATL drillers to T. Wiggins (ATL)

Regarding concerns of bore hole remaining open
below casing during the drilling process. It
was decided to telescope the bore hole if
necessary with HW casing.

To inform T. Wiggins of progress to date and of
the near completion of the second platform on
the north side of the dam.

T. Eldridge (ATL) to M. Vance (CE-NED)

To verify that ATL will need 4" casing to sup-
port the bore hole to designated depth, and
that ATL will have it on-site Monday.

M. Vance expressed desire to use a medium grade
filter sand for the piezometers and T. Eldridge
agreed.

T. Eldridge (ATL) to T. Wiggins (ATL)

To inform him of progress to date, that we can
pick up Size 16 filter sand locally, and that
we need HW casing to effectively keep bore hole
open.

T. Wiggins said it will be with the drillers
Monday.

T. Eldridge (ATL) to T. Wiggins (ATL)

To inform him of drillers arrival, advancement
of HW casing and test boring; samples obtained
and subsurface conditions.

T. Wiggins gave T. Eldridge numbers to call to
obtain 4" pipe to be used as protective casing
for the piezometers after they have been in-
stalled.

T. Eldridge (ATL) to M. Vance (CE-NED)
To inform him of drilling progress to date.
Mark was unavailable at this time.

T. Eldridge (ATL) to L. Frazier (CE-NED)

To inform her of progress to date and the rate
at which drilling is taking place using the
continuous sampling method at increasingly
greater depths.

T. Eldridge (ATL) to M. Vance (CE-NED)

To inform him of progress to date, the rate at
which drilling progress is being made, and our
expected finish time for Location FD93-1.

M. Vance stated someone from CE-NED will prob-
ably be on site Friday to review soil samples
and observe drilling operations.



b.

List of Telephone Logs (con’t.)

TABLE II

DATE CONVERSATION

Tuesday, 3:40 pm
October 12, 1993

Wednesday, 3:30 pm
October 13, 1993

Thursday, 8:15 am
October 14, 1993

Thursday, 8:30 am
October 14, 1993

Thursday, 12:30 pm
October 14, 1993

Friday, 8:00 am
October 15, 1993

Friday, 4:15 pm
October 15, 1993

T. Eldridge (ATL) to T. Wiggimns (ATL)

To inform him of conversation with M. Vance
(CE-NED), ATL’s progress to date, etc.

Informed T. Wiggins that M. Vance requested ATL
to continue drilling FD93-1 using continuous
sampling method though progress is relatively
slow. He said some adjustments as to method
may occur on the other borings.

T. Eldridge (ATL) to T. Wiggins (ATL)

Reported progress to date.

Informed T. Wiggins that ATL experienced a
strata change at about -121'. The relatively
dense sand/gravel zone changed back in to a
dense, well graded glacial till material; still
with significant gravel content. Many cobbles
were experienced in the drilling progress evi-
dent by advancing the roller bit.

Informed T. Wiggins that ATL should be on
bedrock on Friday.

T. Eldridge (ATL) to T. Wiggins (ATL)

Reported progress to date and that T. Eldridge
could obtain random fill or sand locally, for
use as backfill in the bore hole between the
bentonite seals and piezometers.

T. Eldridge (ATL) to M. Vance (CE-NED)

Reported progress to date and of the sand ATL
hopes to use in backfilling the boring.

To report materials would be on site Friday.

M. Vance stated a person from CE-NED will be on
site either Friday or Monday (October 18, 1993)
to provide piezometer elevations after review-
ing soil samples.

T. Eldridge (ATL) to Irene (ATL Manchester, NH)
Requested Irene to relay message to employee
who brings filter sand to site to stop at
Capitol Fire Protection Company and pick up the
steel protective pipe casing which is ready.
Irene acknowledged message.

T. Eldridge (ATL) to M. Vance (CE-NED)

M. Vance was not available at this time, since
he was enroute to the project site.

M. Vance arrived on site at 9:30 am.

T. Eldridge (ATL) to T. Wiggins (ATL)

Reported progress to date and asked about
available lighting for the dam area during next
weeks’ move of the drill rig to the other side
of the dam.



DATE

List of Telephone Logs (con’t.)

TABLE II

CONVERSATION

4:15 pm
1993

Friday,
October 15,
(con’t.)

Monday,
October 18,

8:45 pm
1993

11:30 am
1993

Tuesday,
October 19,

2:00 pm
1993

Tuesday,
October 19,

Tuesday,
October 19,

2:30 pm
1993

2:45 pm
1993

Tuesday,
October 19,

6:45 pm
1993

Tuesday, |
October 19,

T. Wiggins stated that the drillers will be
returning with flood lights on Monday, and that
ATL will be all set for the move on Wednesday
at 2:00 am.

T. Eldridge (ATL) to Wally Shedd (ATL, NH)
Expressed concern for proper dam night light
and the recommendation that additional lights
and power cables are needed.

W. Shedd stated he will make phone calls tomor-
row to rent lighting materials.

T. Eldridge (ATL) to T. Wiggins (ATL)

To inform him of bentonite pellets bridging in
the HW casing; therefore not reaching desig-
nated seal depth.

T. Wiggins asked to speak to Rob Pryce (ATL
driller) regarding possible methods to use to
unclog the obstruction.

S. Thew (ATL) instructed R. Pryce to place a 6"
layer of sand on the pellets and then flush
water through the tube. The sand will keep the
tube from clogging with the bentonite.

T. Eldridge (ATL) to T. Wiggins (ATL)

Spoke to S. Thew (ATL) to inform him of
progress to date and that the obstruction in
the HW casing was cleared by flushing it with
water and sand fill.

T. Eldridge (ATL) to W. Shedd (ATL)
W. Shedd informed T. Eldridge that additional
night lighting was being delivered to the dam
site. All systems are go for the drill rig
move late tonight, across the dam.

T. Eldridge (ATL) to Mark Vance (CE-NED)

To inform of progress to date and of ATL’s in-
tention of moving on to the next test boring,
after midnight. A crane will be used to move
the drill rig and tools. M. Vance acknowledged.

T. Eldridge (ATL) to T. Wiggins (ATL)

To inform of progress to date. T. Wiggins
stated that all things were set for the move
(the state highway and police departments have
been notified) at 2:00 am.



b. List of Telephone Logs (con’t.)
TABLE II

DATE CONVERSATION

Wednesday, 9:00 am T. Eldridge (ATL) to T. Wiggins (ATL)

October 20, 1993 To inform of night move of drill rig and sup-
plies across the dam, and its placement on the
wooden platform. The move went relatively
smooth and the lighting was effective.

Thursday, 10:00 am T. Eldridge (ATL) to M. Vance (CE-NED)

October 21, 1993 To inform of progress to date, including
successful move of drill rig to north platform.
Asked him about cutting 1’ off protective
casing on first boring, Location FD93-1, and
reinserting into ground, backfilling with sand
and gravel, then rip-rap. M. Vance confirmed.

Thursday, 10:15 am T. Eldridge (ATL) to T. Wiggins (ATL)

October 21, 1993 - To inform him of weather conditions and the
fact that ATL was on standby at that time as a
result. T. Wiggins stressed safety first, and
use best judgement; do not proceed under haz-
ardous conditions.

Friday, 8:30 am T. Eldridge (ATL) to T. Wiggins (ATL)

October 22, 1993 - T. Wiggins unavailable, spoke with Dixie (ATL),
left message as to progress to date, that ATL
was through rock rip-rap and advanced boring
through the earth dam fill zone, sampling every

57.
Monday, 9:15 am S. Thew (ATL) to T. Eldridge (ATL)
~October 25, 1993 - Inquired about progress to date and the fact

that the existing platform over FD93-1 test
boring needs to be broken down and wants to
consider most effective means.

Tuesday, 9:00 am T. Eldridge (ATL) to M. Vance (CE-NED)

October 26, 1993 - To inform of progress to date and discuss the
need for locking steel caps for the protective
well casings. M. Vance agreed, and one was in-
stalled at FD93-1. '

Tuesday, 9:15 am T. Eldridge (ATL) to W. Shedd (ATL-Manchester)

October 26, 1993 - W. Shedd was unavailable, left message with
Irene (Receptionist) that additional silica
sand is required for the filter zones for
piezometer installations; also report status to
date.

Tuesday, 1:00 pm T. Eldridge (ATL) to S. Thew (ATL)
October 26, 1993 - To inform of progress to date.



b. List of Telephone Logs (con’t.)

TABLE II
DATE CONVERSATION
Thursday, 10:15 am T. Eldridge (ATL) to M. Vance (CE-NED)
October 28, 1993 - To inform of progress to date and that ATL

should reach bedrock depth today. M. Vance
stated he would arrive on site tommorrow morn-
ing, Friday.

Thursday, 10:30 am T. Eldridge (ATL) to W. Shedd (ATL-Manchester)

October 28, 1993 - Requested additional bags of silica sand for
use as bore hole filter sand. W. Shedd stated
it would be delivered to the site in the after-
noon. Informed W. Shedd that the crew will
give him an accurate date of completion of Test
Boring 2, so that necessary arrangements can be
made with the State Police, and NHDOT for the
next drill rig move using the 90T crane.

Thursday, 10:40 am T. Eldridge (ATL) to S. Thew (ATL)

October 28, 1993 - To inform of progress to date, and that ATL
will advance Test Boring FD93-2 to bedrock some
time this afternoon.

Monday, 10:00 am T. Eldridge (ATL) to W. Shedd (ATL-Manchester)

November 1, 1993 - W. Shedd informed T. Eldridge that all things
are set and ready for the drill rig to be moved
off the platform after midnight, Tuesday.

Tuesday, 8:15 am T. Eldridge (ATL) to W. Shedd (ATL-Manchester)

November 2, 1993 - Requested flood 1lights and accessories to be
delivered to project site today. W. Shedd ac-
knowledged and said that they would be
delivered today.

Tuesday, 8:30 am T. Eldridge (ATL) to M. Vance (CE-NED)

November 2, 1993 - M. Vance unavailable, left message that T.
Eldridge of Hopkinton Dam project called.

Tuesday, 8:35 am T. Eldridge (ATL) to T. Wiggins (ATL)

November 2, 1993 - To inform of progress to date and intentions of

moving on to Test Boring FD93-3 located below,
on the downstream side of the dam, designated
as FD93-D on the plan. T. Eldridge explained
that Test Boring FD93-A may be drilled by ATL.
T. Wiggins is aware of the fact that six exist-
ing piezometers located along the berm road
north of the dam need improved well protectors
and that they are to be installed by ATL.



b.

List of Telephone Logs (con’t.)

TABLE IT

DATE CONVERSATION

Wednesday, 1:00 pm
November 3, 1993

Wednesday, 3:00 pm
November 3, 1993

Thursday, 2:10 pm
November 4, 1993

Thursday, 2:20 pm
November 4, 1993

Friday, 9:30 am
November 5, 1993

Tuesday, 9:45 am
November 9, 1993

T. Eldridge (ATL) to W. Shedd (ATL)

Reported that the move of the drill rig off the
platform with the crane was successful. T.
Eldridge stated that he would return flood
light rental equipment.

T. Eldridge (ATL) to M. Vance (CE-NED)

M. Vance out of the office for the week, spoke
with L. Frazier (CE-NED). T. Eldridge gave L.
Frazier a report of the work progress to date
and what ATL intended to accomplish in the week
ahead. L. Frazier acknowledged and said that
M. Vance would be back in the office on Monday,
November 8, 1993.

T. Eldridge (ATL) to L. Frazier (CE-NED)
Reported status of ATL’s work on Test Boring
FD93-3. Also, inquired if this test boring
would be the last, or if ATL is to expect a
fourth. As far as she knew at this time, FD93-
3 boring would be the last.

T. Eldridge (ATL) to T. Wiggins (ATL)

To inform of progress to date. ATL is advanc-
ing Test Boring FD93-3. Inquired if T. Wiggins
knew anything in regards to drilling another
Test Boring FD93-4. T. Wiggins stated he was
in contact with CE-NED, but that nothing was
definite as yet.

T. Eldridge (ATL) to L. Frazier (CE-NED)
L. Frazier unavailable at this time.

M. Vance (CE-NED) to T. Wiggins (ATL)

T. Wiggins asked M. Vance if he was up to date
with site activity. T. Wiggins said ATL had
drilled and sampled to 101 ft at close of work
yesterday. Expected to hit and core bedrock
today. The ATL crew and geotechnical inspector
need direction for piezometer installation. M.
Vance said he had been out of the office last
week and yesterday. We discussed the replace-
ment of 4" pipe protectors. M. Vance has
requested additional funds for a fourth boring.
M. Vance thinks ATL will have used up his
$71,000 budget by the end of this week, and es-
timated $12,000 additional for a fourth hole.
M. Vance to call T. Wiggins later today as to
whether a fourth hole will be done.



b. List of Telephone Logs (con’t.)
TABLE II
DATE CONVERSATION
Monday, 3:00 pm T. Eldridge (ATL) to M. Vance (CE-NED)
November 8, 1993 - M. Vance was unavailable, left message that T.
Eldridge will call again Tuesday morning.
Monday, 3:30 pm T. Eldridge (ATL) to T. Wiggins (ATL)
November 8, 1993 - Reported the progress to date. T. Eldridge in-
dicated he had called M. Vance (CE-NED). M.
Vance was unavailable.

- Stated that ATL should core bedrock tomorrow
and be ready for backfill operations, and the
installation of Piezometer P-15. ATL will need
adjusted depth elevations for the piezometer
and seals.

Tuesday, 8:15 am T. Eldridge (ATL) to M. Vance (CE-NED)

November 9, 1993 - M. Vance was unavailable at this time, S. Dun-
bar (CE-NED) took message.

Tuesday, 10:30 am T. Eldridge (ATL) to M. Vance (CE-NED)

November 9, 1993 - Informed M. Vance that ATL expected to reach
bedrock today and are ready to core the rock.

- Asked M. Vance if he could be on site today to
review boring data and to give ATL adjusted
elevations for the installation of the
piezometer and well development. M. Vance
stated he would be on site this afternoon.

Tuesday, 2:30 pm T. Eldridge (ATL) to T. Wiggins (ATL)

November 9, 1993 - Reported progress to date and that ATL had
reached bedrock at -124’, and that M. Vance of
CE-NED was on site from 1:00 pm to 2:30 pm.

- T. Wiggins stated that he had spoken to M.

Vance earlier this morning.
Wednesday, 1:15 pm T. Eldridge (ATL) to M. Vance (CE-NED)
November 10, 1993 - M. Vance unavailable, out of the office today.
Thursday, 3:30 pm T. Eldridge (ATL) to T. Wiggins (ATL)
November 11, 1993 - Piezometer casings have been grouted in and

permeability tests have been performed.
Reported that work is completed and that clean
up 1is occurring.



SECTION 6

CHAIN OF CUSTODY LOG
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SECTION 7

SAFETY REPORTS
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WEEXLY SAFETY MEETING

NEDSO Date held J0-5-93 (ﬁ;e»roh)j
1

THRU: Area Engilneer, Area Tize /I: o0 '4,

TO: Safaty CCfice, NED )

1. VWeekly safety meeting was held this date for the following personnel:

Centract No. Contractoer
Conducted By H LJ/LEU( Perscrnnel present (Contr) &E(p"’cf DM'US “g,’ﬁ_f‘
Sttlects discussed (‘lcte, delete, or add): :GS:@)

Individual Protect ive Equimment - //A@,q,;-rs 5‘/44{1"% Cipseat

Prevention of Falls - feep AWA/ of P‘AT‘;Q/‘:-, Ebcgs l(zéf/pllrﬁny 4@,4/

Safe Lifting Techniques - Z//fy/lgég

Emergency Cczmunications - Flr€ T7HE-338S DAve S‘JM’ZZWA 4q4-4LLF

potieg 744~ 414 NED.
Pire Preventicn 4 _

Sanitaticn, Pirst Ald - /04
!

Tripping Hazards - trasn, hose, nails in lumber - ¥ rovz = ‘e'F/t“P/ LATEZ HOwe

taging, ladders, Concrete Forms -

Hand Tcols, rtable Power Tools, Woodworking mc"z.ne-:r - ol

Zguirment Maintenances (Zero defects) = sic

:-:'o{ p vy d t - ’

Rcpes, Hooks, Chains and Slings - &

_igetical Grewnding, Tepporary Wiring -
W'ﬁrﬂ’u&m—mﬂdur: ~-—S&eTtTICAL, pre®Eure, Zoving pact
Heldima—

T~

Y -

Locse Rock and Steep Slopes - TAIE Sasil T<pP f/"’"('( swe of §SEcuwes

Explesives - ﬁaTw/ Lhile vatiig up f Diws StopES
e --
Prepared by ﬁﬂé(%k— Title
2. Pcrsarded /C“’L‘ el ;’//""‘L

Signature

Res;;lenﬁ :"‘_.-?51;13‘.- )
ManHouRS e o
Contractor /88-5

SJECOV\‘VO-CJFO" g
Period. Oovefec\_ /0/5/7{«/0/8
c-62




WETZLY SAFIIT MESTING
Date held OCTOgER /7277 93

L TuRU:  Ar=a Enginesl, AT=2 Time /20O M
. TO: Szfazy Clllce )
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SECTION 8

FIELD INSPECTOR’S LOGS AND MAPS
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NEW ENGLAND DIVISION
CORPS OF ENGINEERS, U.S. ARMY
WALTHAM, K MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH
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NEW ENGLAND DIVISION
CORPS OF ENGINEERS, U.S. ARMY

WALTHAM MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH

O cTOBEL 12,1973

CTUE)

LOog no. é DATE
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e
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TOm EL0RIDGE /15 S
oB PRICE i3 ‘ /1, 5]
DARIVS S 7ERS IS e

WORK FOR TOMORFOW

TD ConTWIE PLILL G FD I3~ TEST Bofml b TOWARD 175

DESI6prED DEPTES &) BELLICE EL€JpTIoN

FIELD PURCHASES

ITEM AMQUNT

ITEM AMOUNT




7

NEW ENGLAND ODIVISION
.CORPS OF ENGINEERS, U.S. ARMY
WALTHAM MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH

LOG NO.

DATE

OcTOBER 13,7993

DAILY LOG OF FIELD EXPLORATIONS

M OIS TEN DAM EXPLORBTICN FROGRAM

CWED)
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CORPS OF ENGINEERS, U.S. ARMY
WALTHAM, K MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH
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NEW ENGLAND DIVISION
LCORPS OF ENGINEERS, U.S. ARMY

WALTHAM, MASSACHUSETTS
FOUNDATIONS & MATERIALS BRANCH .
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Lod Xo.
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DAILY LOG OF FIELD EXPLORATIONS

prosgeT _ JLOPEINTON PAM EXPLORHTION PROGRAM
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NEW ENGLAND DIVISION
CORPS OF ENGINEERS, U.S. ARMY
WALTHAM, MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH
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NEW ENGLAND OIVISION
.CORPS OF ENGINEERS, U.S. ARMY
WALTHAM, K MASSACHUSETTS

FOUNDAT ICNS & MATERIALS BRANCH
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C7veED

LoG@ XoO.
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NEW ENGL AND DIVISION
.CORPS OF ENGINEERS, U.S. ARMY
WALTHAM MASSACHUSETTS

FOUNDAT ICNS & MATERIALS BRANCH .
/2 oare O C708R 22,1993

Lod Xo.

(WED)
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WEATHER /?70«‘7’4/}/ CLOVDY - SomE LT DRIZZLE
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NEW ENGLAND DIVISION
.CORPS OF ENGINEERS, U.S. ARMY
WALTHAM, MASSACHUSETTS

FOUNDAT IONS & MATERIALS' BRANCH
23 g Aovemser 4, 1993
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NEW ENGLAND OIVISION
.CORPS OF ENGINEERS, U.S. ARMY

WALTHAM MASSACHUSETTS
FOUNDAT IONS & MATERIALS BRANCH
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NEW ENGLAND OIVISION

.CORPS OF ENGINEERS, U.S. ARMY
WALTHAM MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH
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NEW ENGLAND DIVISION
CORPS OF ENGINEERS, U.S. ARMY
WALTHAM, MASSACHUSETTS

FOUNDAT IONS & MATERIALS BRANCH
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NEwW ENGL AND OIVISION
.CORPS OF ENGINEERS, U.S. ARMY
WALTHAM MASSACHUSETTS

FOUNDATIONS & MATERIALS BRANCH
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TEST PITS OR AUGER BORINGS TODAY
HOLE AREA DEPTH MATERIAL HOLE AREA DEPTH MATERIAL
PERSONNEL | PLANT USED
NAME HOURS ITEM HOURS .ﬂ:;:ggm‘
Tom LLoRWCE (Gfo Wspeeror) | [0 CE 557 pene RIG___|]]
Pop PRICE (DRILLER) ' /)

DARS LIWTERS (pRue HEPER) |)]

CHIEF OF FIELD PARTY

FOR
NED oice: 198 QEPLACES EDITION QF MAY 62 WHICH MAY 8E USED UNTIL EXHAUSTED

(OVER)



Wew
NARRATIVE OF DAYS OPERATIONS &

TEsT Boenl6 FD 93 -2 igs BACKFruep Witk REQUILED INATELIALS

75 = 20 F1 pEPT 775.9,0;/ N PISZOIIETER PiS I STHLUED -

THE ZONE oF W/1EREST 1 ps BETWE2 —8E pulo -S5O Frr DEPTH .

HE Prf zomersR Tip wWis Ser' oy —83 FT- 4 BEfrowric S EAEr

/(30tATED THE SN E -

THE JISTHcED WL cprsin)é palp PIEZomETELS tusgh ~$dzd&[&b

£68 Locprion) Arlp ECEVATIoNS By Ariarrc TESTINGE LABS

sda/éwo,es ]
MAN-HOUR- WORK BREAKDOWN ¥
ORILL| DRILL |PREV.| EQUIP, [LOST TIME [INSP. 8
NAME . [MOB.|DEMOB. | MOVING " " o oex|MAINT | FAILURE| (wEATHER) {SUPER | 13 ¢ [TOTAL
Tom ELDRWEE /9 /0
LoR PRicE” 7/ |1
DARIS L TERS 1 L

*Jﬂcl/:lu, 7EST BORIAG e’l/J-S?'//%L PIEZOmETER
WORK FOR TOMORROW

J0 Complert 777% PEVER/NELT of /b 932 7EST Boki/8 , PErFormM

Fiéep ,ﬂéﬂme’ﬂélc/ﬁ/ 7ETIVE o4 D933 [PI3-] , paD

% sroec W ppotecrors for & Ewustile Pszomirte Lohrion]

L’2)

Aeon & 777E BEEm LORD , P OWNSTRE D) S10E oF THE LRm

FIELD PURCHASES

ITEM AMOQUNT ITEM AMOUNT




NEW ENGL AND DIVISION
.CORPS OF ENGINEERS, U.S. ARMY

WALTHAM MASSACHUSETTS
FOUNDAT IONS & MATERIALS BRANCH
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b.

Water Table Data



A

Site: _Llopruntron) RAM
0EPTH-3OT. | OEPTH-80OT. CEPTH ELEVATION
OATE |TIME | 3¢ cASING | OF BORING | TO WATER WATER REMARKS
o/5 lroopwl 20 |26 sy I inlndcen
6 /6 trooam! 20 | 26 | 55 |
/ ; . -
10/6 \Fooppl 5O 5 8-5 |
4 PN
/0/7 |730hm| SO SY 8.9 |
j0/% lesapml 65 | ¢6 | ¢.7 | (
/& |cokml 65 66 /2.5 \
7 .
o/ 8licerml 75 g /0.7 v
/
1o/ \izzoph 75 80 39.5
10 /17 1700 34 g8 /4 /W PUCED
4
jeliel7oeam 8y 89 29.4 |
[olzlesfm 119 /09 2.5 /pd ED
o3 | 730am) j1o 09 45.9
ro/i2 p30m| /29 /28.5 | 38.7 N 0ICED
/o4 [730AM /20 28-5 | 475
oSy p30Pn /4y-5 | 1530 1 253 | dpoces
Naote: Qeprhs are in feet below original grqund
" rofis foopm 44T /153, o 455
== 350 SORING LOCATION SKETCH ot
/ 6 ROCK BERAM— _jiok: TR \'MI
o = /
ek : oV
= i e,
T T g ‘-
N 2 §=8=IE T “ataen | &
‘ < W7 (E::Aanst%—-J-éEE- £ _j ﬂison-—- z
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a SNEERY
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N . .
il ~
e




1site: _ffopEI/TON PAM )
goring No:  Fp 43~ SUBSURFACT WATER CBSERVATIONS
DEPTH-8OT. | OEPTH-80T CEPTH ELEVATION
CATE |TIME | g caASING | OF BORING | TO WATER WATER REMARKS
/0/25 |zt -39 | .39 - 342 | l
10/25 60 S5 | 62 /2-2. | | (wloicen)
sol6 Jeeaml =5 | b2 345 | |
so)26 |6i5spm 95 | 97 5.5 | | CINDVCED)
- jefo? \7isaml ¢85 |47 355 | |
sefr7l60srd /28 26 | 258 | (T icen)
/0/28 [7/50m /20 /26 375
/ -~/ ¢ ~
jo2B lpfml 142 /5Y 2¢.3 (al 0céD S
’ I
|
| 1 | _
l”‘”'" Ceprhs are in feet below original ground N
e 50— ;so:lewi LOCA?J?N SKETCH E}\-?ﬁ:;——_.-—-—"a%‘_"
~ = S il 7toc ! m
S e SO
. 'I[ ‘;‘J g \ c\JE E ‘ '3 =z Piezometer N‘E‘ °°‘)‘ /
. 2| e |G| s
St 41 =R ST a T3l
: N el ST
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i N
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L0 PE/T0 DAM

Sile:
SEarT = = :
8aring Na: f073~3 SUSSURFACS WATER CBSERVATIONS
QERPTH=-8QT. CEPTH-8QT CEPTH SLEVATION
OATE |TIME | 4¢ cASING | OF SORING | TO WATER WATER REMARKS
11/5 k3000 70 | 4¢ -3.2" | !
7 .
s Ve 8s | 8% -so.5° | | (ywoicen)
[
13 V200 =3 | 85 145 |
4 B
/8 Boopml Bs | s01¢ ~y2-3" | (/n07cED)
i _ /
/9 k3pm Bs | so/ | -6 |
i1/9 ls;opd 725 /135 ~/8.0" | (/A/pocép\)
7 " A — ., '
o &AM /25 /3 - 75.9
7
Nore: Degrhs are in feet bDelow original ground
e F BORING LOCATION SKETCH N — /
hst-wl T L TT §rF AE 380
:{—E gl )} _— IH w ooil,uodcd 4
; . 1E[§ & \ q J’ “[5 Piszomater g}i‘: ‘;‘S\“
e .},Jm E H ]Q o & 4 = (A
. < S 9 QT k2]
. = 2 -—Lg% b !v3333%%§§[ EL. 3500 —=] Exi
e W o T =k =TS IN{Freod control conduils .- by STILLING o
N L = S |1 e e o | P AT 118 :_L Bife: S BaSIN g
SRS I = U IR NEEINE; o]+
INLET \ e £cUPE DOWN ]E_E_::’_‘.I[‘ ___,'\._f__._ = I ’\"V EC365.5 g
> . i Baiomer, i
, K - = , furlbu; con!w‘;?. \/:‘dmm
J 4‘;"6‘?" ‘ﬁa.,-\k
SHiy- 2w HiH IS
"FD 5J'/4 L FD73-C | FD73<D \ xu‘ \
( _:__' ) o
sélme e SNl ST .
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| ShL TS
N = A
| LRy
R FD'/E—E o ni na
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rl_a; g g d[ e
L LR L | ~=
i ) - FIF7-F({g T —
.,‘..,.]"i..n..-.. JELUNRR T LT e s
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C.

Piezometer Information



PTEZ0METER INSTALLATION REPORT

PROJECT: Hopemwtons DAM

CATE. MNovEMBER. i, /993

(SOIL TYPE): $P-SM To &P-GM

_ QFF3eT FROM
LOCATION (STA): S#2S CENTER LINE: 60 URSTREAM PIEZ NO.:/3-4
3% _ OEPTH , RISER PIPE N
PIEZ TYPE: EASPGRANDE Q) 3y Lo PYC RISER. OF prEZ: /17 DIAM: 3410
PIEZ TIP Sei ™ SQIL S5-46 T%

[o] |
SAMPLE NO.: <-s¢4  BORING DIAM: 44/

METHOO OF INSTALLATION: .Ro/’/;,e}/ L gstt Borié

e

1YPE OF PROTZCTION

INSTALLID B1: A7éANTIe 1Zs7/a/6 LABS

'FOR PIEZ: Ypiy STEEL CAS & VENT: 7HREADED AOCK/INE CAP
) ELEY. 10P ELEY -
GROUND ELEV.: /6 (W6vD) OF RISER: 4/7.9 PIEZ TIP: 299
FILTER:#20 <S/esc B \SANO FROM ELey: 2977 0 €LEV: 3/5
, . 29/ 297"
SEAL: PELTeniTE "PEUETS” FROM ELEV: 3/5° TO ELEV: 32/’
CONTRACT

NO. : 20cW/ 33-93-p G WYEOREMAN -7~ ELNRIDEE.

F INSTALLATION: Oc708€R /8, 1993

DATE OF OBSERVATIONS: AOVEMBER )1, 1993

DATE O
METAGD OF
TESTING PIEZ.: FALUNE HEAD
ELAPSED | D2F1A 10 ELAPSED | DEFIH 10 ELAPSED BEFTR 1o
TIME TIMz WATER TIME TIME WATER TIME | TIME WATER
zzi | miNgTES | FEIT MINUTES EZT MINUTES FIET
[«
2Zj 0.5 /180 | 24/ | oo 45,06
222 Lo /906 | 235 30,0 y5.72
2z2¥ | 3.0 32.32 :
22 | 5.0 3770
23/)| /90 4272
REMARKS :

PEZomETRIC HEAD @ STALT of TEST —56.6Z F7,

i e

INSPECTOR

C-él . [l Al~ ’



PIZZOMETER INSTALLATION REPORT

CATE. MNovempze /1/,/993

PROJECT: HOPKWTON UM

" QFFSCT FROM p
LACATION (STA): 8725 CENTER LINE: GOUFSTREA PIEZ NQ.: /3-8

DEPTH RISER PIPE 2,
PIEZ TYPE: CASAGRAMDE D% 10- Ve RiSER _oF prez: ~ Y8 A DlaM: %" 1.0.
PIEZ T1iP Set M SQIL S$-17 T

(SOIL TYFE): SP-sM SAMPLE NO.- 5-20  BORING DIAM: S /.

METHOD OF INSTALLATION: Z’oﬂmy u/AS// BORING

(FOR PIEZ:

TYPE OF FROTZCTION .
4"pin STEEL C"/}S/A/é VENT: +///?4o/€/é>cﬁf.}é CAP

eLEV. TOP ELEY

GROUND ELEV.: 46" (Wevd) OF RISER: /8.0 PIE7 TIP: 368~
— -

FILTER: P20 Si/en SAMND FROM ELEV: 366 T0 £LEY: 37Y

»n ) 17 360' 366I
SEAL: PELTONITE "PELLETS FROM ELEV: 379 TO ELEV: 378’

> CONTRACT
INSTALLED 31: Ariadric TESTJE LABS  NO.: PACW33-93.9- FOREMAN: 77 £LORIDEE
DO
DATE OF INSTALLATION: ©c7ogeL /9./773 DATE OF OBSERVATIONS: LJovEmBER //,/373
METHGD OF -
FESTING PIEZ.: FALUNG HERD
€LAPSzd | berin 10 ELAPSED | DEPIR 10 ELAPSZD GEFiR 1.
TIME TIME WATER TIME TIME WATER TIME TIME WATE
256 | MINUTE FEZT MINUTES FES MINUTES FIzT
O
2587 o085 L52 | 36| 200 53¢
2s9| 20 2.78
3c/| S0 3.26
3c6| /0.0 =
REMARKS:
PiEZomETRic HEPD 2 sruerof 78sT —35./ Fi-
A Nz
(INSPECAR
C’61 cr Al ,7



PISZOMETER INSTALLATION REPORT

CATE. A/OVEMBER Z, /T93

PROJECT: Mo peml7Cr) DAM ExPLoRATR A FRSERAM)
— OFFSE] FROM

| LOCATION (STA): S#25 CENTER LINE: 75 DowNsTREAM P17 NO.: /4-A
o — OEPTH RISER PLPE ,
PIEZ TYPE: (A5AwRAPE Q 4 1.0. PYC RisER oF prez: — //3FT.  DIAM: 3410
PIEZ T1P SET M _ SOIL s-zz7o ,
(SOIL TYPE): 57-5Sm SAMPLE NO.: S-3,  BCRING DIAM: ¥
METHOD OF INSTALLATION: BSTARy LpsH Bceilé
~ TYPE OF PROTECTION '
FOR PIEZ: YISTEEL ORs,M6 VENT: 7HLénpép Lockidé CAP
. ELEV. 10P i ELEV
} GROUND ELEV.: /6 (NevD) OF RISER: ¥/7.8 pIEZ TIp: 393
FILTER: P2 SiuCA SAND  FROM £Ley: 39/’ T0 fLEY: 32
_ B . 295’ EXSYS
— SEAL: PRLTOMTE PELLETS  FROM ELEV: 32< T0 ELEV: 3 26°

CONTRACT ppew) 33—

0.: 93-prccoy  FOREMAN: T+ ECORIDEE

HNSTALLED 811 ATLANTIC TESTING LABS

- DATE OF INSTALLATION: pJovéEmese 2, /1993

DATE OF QBSERVATIONS: AoV 2,/993
METHOD OF ‘

SSTING PISZ.: FH k6 HERD
— CLAPSED | DeEiR 10 FLAPSED | DEFIR 10 ELAPSED BEF TR is
TIME TIME WATER TIME TIME WATER TIME TIME WATER
sos| MiNuTES | FEIT MINUTES £ MINUTES FIIT
N zos30 0.5 8,75 | 225 20° 43,74
206 /O /345 | 225| 3Ro.c 43,66
208 3.0 25,90
. 20| £,0 | 3282
2 15| ,0,© 4o,/
. REMARKS :
PIEZS METRIC. HERD D —9922 Frr %) SRET of TEST
L / oM %%
T TINSPECTOR
— c-61 )

o Ala



PIEZOMETER INSTALLATION REPORT

PROJECT: LJoprinTed 0Am Expropaticd PECEGRAM | DATE. MOVEMBER 2-,/993
OFFSZ1 FROM

7
| LOCATION (STA): 572 CENTER LINE: 75 poulsiRéam  PIEZ No.: /4/-B
o iy OEPTH , RISER PIPE 5,
P1E7 TYPE: CAsACempe D 10. PIC RISER OF PIEZ: — Y7 FT-  DIAM: /"'t
PIZZ 11P Ser M SOIL 5-8 To
— (SQIL TYPE): SP SAMPLE NO.: ~S-12Z  BGRING DIAM: S /w.

METHOD OF INSTALLATION: ROTARY WAsy BoRING

. 1YPz Or F"&OTECTiUN -
FOR_PIEZ Y STEEL CHsimé VENT: Hhreaded Joctulg Cap
. ELzy. T0P . _ _/ ELEY )
3 GROUND ELEV.: 4/e (Wevo) OF RISER: 9/ 79 PIEZ TIP: 369
FILTER: 220 Si/cASAND  FROM fLEy: 367 T0 eLzy: 377
. _ 36 367’
- SEAL: PETONITE PELETS  FROM ELEV: 377 TO ELEV: 383’
CONTRACT pgeil 33 -
JINSTALLED 8 z/nj*’/c 7?5/J6~ LABS NO.:93-D- 000y  FOREMAN: 77 ELDLIGE
o DATE OF INSTALLATION: A/OvEMPER 2 ,)99% DATE OF QBSERVATIONS: AoV 2,793
METHGD OF , -
NG przz..  FALuG HEAD
= CLAPSED | UzriA 10 FLAPSED | DEPIH 10 ELAPSZD Cerin 1o
TIME TIME WATER TIME TIME WATER TIME TIME WATER
2 47| MINUTES | FEZT MINUTES 23 MINUTES FIET

- 13 o5 | 1930 | 37| 200 | 3522
243 /. © 23,75 | 317 30.0 3570
ss0| 3.0 | 30.32
L 252 5.0 3z.35
257| /0,0 3¢./6

REMARKS:
PIEZOMETRIC HEAD &) -37 Yo Fii @) STALT o 7EST

_Lw—%nfsps%é

— ' c-61 : i Cr A~




PIEZOMETER INSTALLATION REPORT

PROJECT: Mo,k ToN 2AM DATE. AOVEMBER /1, /993
OFF327 FROM ]
LOCATION (STA): S#25 CINTER LINE: /5C DowdsTRERM PIEZ NO.: PZ-i5
5/ DEPTH ~_ RISER PIPE_
BIE7 TYPE: OaspeeonvE @ M/ 1pPIC RissR OF piez: —83 FEET nran: 2",
PIEZ 11P SeT M - ~ SOIL S-94 70 ,
(SOIL TYPE): SP-SM STRAT/FIED  SAMPLE NO.: S~-/5°  BORING DIAM: &~

METHOD OF INSTALLATION: RorRRy Whsi/ Bokie

TYPE OF FROTECIION
FOR PIEZ: 4" p1A STEEL CASING VENT: ‘/7{f'€aalec;/ [ocliné CAP
; ELEV. 10P ; ELEY )
GROUND ELEV.: J8Y (W6vp) OF RISER: 38Y-3 PIEZ TIP: 30/
FILTER: 720 Swich SA~D  FROM ELEV: 299" 10 eLey: 33¢°
. " 293’ z299’
SEAL: PELTOMTE "PELUE TS FROM ELEY: 33¢° TO ELEV: 340°

CONTRACT
INSTALLZD B1: J7CAMTIC TESTING LHBSS NO. - 29CW33-93-D-0004 FOREMAN : 7~ ECORIDEE

DATE OF INSTALLATION: /r/wfmﬁée 10,1973 DATE OF OBSERVATIONS: AoUEMBER j1, /193 =

WETHCD OF , -
HESTING PIEZ.: FALIMNG HEAD

ELAPSZD | 0zr 1A 10 FLAPScd | DEPIA 10 ELAPSED GErTA 1-
TIME TIME WATER | TIME TIME WATER TIME | TIME WATE?
sed | miNgTIs | FEIT MINUTES FEZT MINUTES FIzT
3

/amf 0.5 3.28 | /027 | 0.0 —

{020 /O 4.69 | /°99| 70,0 —

joz| 3.0 5-79 '

024\ 3,0 5. 80

/029| jo0.0 5.80

REMARKS:

— PIEZOoMETRiC HERO b9 S%Abf of TEST —5.90 F7°

— T HE peenesE of DRINS wtl Sunclpl LESITS Ency Lor/

INSPZZTOR™

C_61 . c.r AlA ’



d. Field Permeability Test Results



FIELD PERMEABILITY —TEST RESUVULTS

- oAt OV 1/, 1993 I SORING chwl DEPTH: /7 F7~ | INS PECTOR: 7T ELPRIDGE
D= _ 7O |m=_075 L=_ /6w = Y662 F7- | a3
. FALLING MEAS . RISING HEAD
ELAP ST as [ SLAPSED = W
B AN CHa=3) | (1, =D bl AL Cha-HD (W, ~0% <m
0.5 //c 8O ‘ 34,82 |z z,éx/o’a'
- /.0 | 906 | 27.56 |zoyxso=S ]
g0 | 32232 | 30 |is3c0-7 |
- se | 3770 | 8.92 |128x07° |
_ /0.0 Y2-72 ' 2,90 | Z6x/0 -6 | | ‘
B 200 | ys5 06 156 | 66xp6 |
2

300 | 45,72 0.90 | &urgid

- |
| |
B | | |

NOTES piEz omETER )‘3«A

B SCHEMATIC - SYMBAOLS
— TOoP OF CASING Do= OUTSIDE DIAMETER CT CASING
| D; 3 INSIDE DIFMZTER OF CASING (2
- — T | L= LENGTH OF SAMPLE (emd
1.2 AR FALLING nEsD M= TRANS FORMATION RATIO
" l : Has PISZOMETRIC HIAD
- 1 He T=TIME(sEC)
J' I ] v RIVER LEVEL Kns HORIZONTAL PERMEATDILITY (L
. } 7 GROUND SURFacE D= LHANGE 1N H
o Di? In[mbL mLY2 |
w7 K o, ()" o E
- n -
Y <7 T2 n g-L - -{¥y=-4) . o
- r D3 < T‘f R151NG HeAD
D: 2. M(zm L.)
— BOoTTOM OF CASING Kyy= Do \“i for ""‘_L-_>;,
- -3 — - ove : gL (ti-+3 u o
”,-—:- j=Y=] oM aF HOu

C-65 . FlG 14

R




FIELD PERMEABILITY =57 REsuLTS
- caTE MoV /1995 | Bor NG Na:fP3-1 | DEPTH: Y8 AT~ INSPECToR: T_ELORIVEE
o.= 1O o= _0.75 L=_ 26w v, = 35-/ Fr- 'm:. 3
- FALLING MHEAD RISING HEAD
ELaArsED AD ' Ha =LaP=ED = W
B NN Cra=d) | (M, =D K AN CHa-H) (W, =5 K-
0.8 ’ .52 | 52,59 |6.4x/07°
O | 2410 ' 23.© Y7 x0-C l
3.0 I 278 | 32-32 2./)(10"6 ' ‘
50 l 3.26 l 21.8Y /.5 x07° I
/0.0 712 | 20.98 9x0™” | |
20,2 5.2 ! 29.76 6 xi0~7 '
30,0 6./8 l 28.92 | g5 l
NQTES:
OTE® pEzomeTER /3-8
B SCHEMATIC SYMBQLS
— TOP OF CASING Do= CUTSIDE DIAMETER CF CASING
— D; = INSIDE DIARMETER CF CASING (=
- . 7 T L= LENGTH OF SAMPLE (M
4 by | -1 FALLING WEaD M= TRANS FORMATION RATIO
) 1 HaPIEZOMETRIC RIAD
- A BN T=TIME(sEC)
J: ]7 v RIVER LEVEL Kna HOR‘ZONTA}_ PERMEABILITY (i~
B ; /I/v:///GROUND SURFACE D= LHRANGE N H
D;i? In[mL ML\Z |
.| P 5. "b( ) l =
H‘ B K,‘s -] Do — ‘“ -
Y (7.‘.._2_ 8oL {F2=-%) - o
- Y 9% 1ol 1 RisiNG Hean
: ' D: 2. |.—,('z.m L.)
o7 L B80TTOM OF CASING Ky= < Di Attt e ~mL S
- ey SAOTTOM OF HOLE 8oL (*a-) B2 Do

c-65 .




FIELD PERMEABILL

TY

T=57 REsU}._TS

CaT=E //12_/93 ‘BOR\NG No:fp93-doepPTH: = //S FT

INS PEQ,TOR".

wad

4 O s D=_0,725 /W, =222 4. Vo= _YP2ZFT l ez 3
FALLING HEAD RISING HEAD
TER Sl | WIS e TERES | wles | SlIe |-
0.s | -87ss | Ho 41 | r4sx00™5
)0 | ~13.95 | 3547 | Js8xs%
3.0 2599 | 2332 |f2x0™® |
se | —zz82| joyo | Bux® |
/0,0 —goud | 908 | 62xp07C | |
20,0 43,14 | 6. 08 3,8 v /3 ° | |
30 | ~43-66 | 456 |26x/5°
|
| | | |
| | |
| | | | |
I | | -
| | | |
| | |
NCTES:

PIEZOMETER 14~/
MIVGTES "AYD FEET WERE CONV

ERTED 7O stceuos AUD JIWMCHES FoR
HopiZonT AL PERMEARLITy (O BFFIC ewT” vALVE

SCHEMATIC

— ToP OF CASING
-,
A 3 g _‘_.} FALLING WEAD
4 “
Yy HI
J: b AV RIVER LEVEL
i
RE
M:///GRouND SV ACE
| a]
H :
\vi £
B 5.} RisiNG Hea
L{ - B80TTAM OF CASING
—J BOTTom aF HOLE

X
w

SYM BQLS

Do= OUTSIDE D\AMET'.—:_R CE CASING
D; = INSIDE DIAMEITER OF CASING (z
L=LENGTH OF SAMPLE temd
M= TRANSFORMATION RATIO
HaPISZOMETRIC WIAD
T=TIME(sEC)
kns HORIZONTAL PERMEABILITY (M
D= 2HANGE 1N H

D;? lnE""L +

e :'—L:-)z—‘

Kn= = 2 —a
8-L +{¥a=+ : -
D2 In sz.)
Do~ H, ol N
Ky = le— $fo¢r —m >
N el (fa- 40 w, T,

c-65 .

Fl&G 14



ol
x4

- FIELD PERMEABILITY TEST RESULTS
cat=-/1/2/93 |so0Rr NG Nofp 73-2|DEPTH: 249 FT-_ INSPECTOR: _ZE
So= _ 4O /N = __ 0,75 . | L= 120 s v = 37 4Y F7 | = 3
FALLING HWEAD RISING HEAD
EE‘P:_‘EE;;N* c.‘::.qn l ety /u/-;.?: =:“'5;EE: 'c',:f-u.) (:‘im K
05 | —/93= | (84 | %3ixs57 |
o | - 2375 | 13,69 |6wexs® |
3.0 |-3032 | 102 |3 sea? |
S0 l -22.35 ‘ 5,09 2-56xs5 7 , ‘
/0.0 -390 | 3,28 | ssexssT | |
zo.o | -35.2 | 72.00 | goxsc® | |
30,0 | -3s70 | 14 | b5x0™¢ '
| |
| | | |
| |
| | |
| |
| | |
|
NCTES:

piezome el 14-8

MIVIES AND FEET WEBE COMVERTED

HOL1ZoMT A

7O SECOHDS RO /W CHES R

PERINEABIITY CoerFracws

SCHEMATIC SYMBQLS
— ToP QF CASING Do= CUTSIDE DIAMETER CF CASING
1 D; = INSIDE DIAPMETER COF CASING (2
. 7+, | L= LENGTH OF SAMPLE (e
A by |Igl_ ¢ FALLING WEaD m= TRANS FORMATION RaTIO
, 1 : Has PIEZOMETRIC HIA
B TR TzTIME(sEC)
T3 1N/ aiven Lever Kn3 HORIZONTAL PERMEABILITY (em
4 L =
4 —=7 GROUND SURFACE D=z CHANGE 1N H
0% In[mbL | m L2 ”
N o, (T =
’ Kn= = 1 —
Y sz gL - (F2=-4) . o
y O3 \vi T-f R151NG HEAD X
D:*. ln(Zm L.)
- - BOTTOM OF CASING K= = D:) LR "‘;L >
% '/Tl BOTToM &5 HOLE 8-L 2T ot °
"3

c-65 .

FlG 14



| FIELD PERMEABILITY —TEST RESULTS
cat= AV, 1993 |soR\Nc-, NOM DEPTH: S83FT- |INs PEg_Tovﬂ._: 7~ ELORIDLE
D.= /O D= _0-75 L= Y20 . = 599 Ft- |m=__3
FALLING MEAD RISING HEAD
5'-{“,’:-}‘5;3 cﬁ:.qn (ut‘i k)] Ko =:'f‘zz_%€: '('r';'f-“.) (:‘im K
0.5 3.28 | 262 | 359,57
jo | 4Yog t2i | 3qexs? | |
3.0 577 | 006 |2tzx57 | | l
50 | =50 | 0.0 |i78x6F |
/0.0 5.0 | o0wo 8.9 x15°® | | |
20,0 | — | | | |
20.0 — | |
|
| |
| | |
| | |
| | -
| | |
|
NOTES:

" PIEZOMNETER /S

EXPERIEIED MORE DOWNVHOLE ﬂﬁEﬁSdﬁé ] TS Boﬂldé CompAR €v TO OTHERS

WHEN Ser7ins
SCRHEMATIC

ToP QF CASING
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